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(54) DRIVING METHOD OF DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To effectively reduce the applied voltage 
between the source and train of a TFT connected 
between an picture element electrode and a data line 
to attain a reduction in OFF current of TFT, or the 
leakage current at OFF of TFT and an improvement 
in reliability of a TFT element, and prevent the 
orientation failure of a liquid crystal molecule, thereby p||| 
more enhancing the display characteristic of a display 
and its long-term reliability. 

CONSTITUTION: A data signal 10 in which the time 
ratio occupied in the section T1 3 of an ON pulse 1 3a 
by the section T1 1 of image signals 1 1 a, 1 1 b 
contributing to image display is about 50% Is inputted 
to a data line connected to a picture element 
electrode through a TFT as its input signal, and the signal level of the data signal 10 is 
held to an intemlediate value Vc between the maximum value and minimum value of the 
image data in the section T12 of a non-image signal 12 never contributing to image 
display. 
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«bT, TFT<D:t7mSS> ^*DTFT:t7^0U — 
{r^m<0&M> &tXTFT*^<D««tt©r6j±*BI<5t 

TFT«^hUTB*«ffitca«$nft:x-^' 
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1 

T F T 7 W-f S« Afc^^»B^£K»I-r t> 
T. 

t. 

T, 

'^jvtftD. tt7*-3'©<*©. Sli©«w©ir©«2© 

»8W©-SKT«, K7^-^'W^©V"<^;V**-««ffit:'S: 
•& J: ^ (c-r %SI:^:« 1 "Hitit 2 e«©^^$^S©RS!i:& 

6 ] 1 2 gs«©«^SB©»s» 



(2) 1$||^8- 1 7 9 7 3 0 

2 

tt(iB»lih^>vX^i:LT. lcm'/V-S£i±© 

mim 7 ] M^is 1 2 wm^7mm(r>m% 

IIB©RS!i^^. 
[Hf^« 8 ] ill:^^ \ie.1iL\%2 8BIS©^ilB©e«) 

g(tlB^^igB»»cib(C<}: 0 B#^^«ff d»cA«^^B 

K%@«ii^ilB$«l^-r-6«[S:^i|B(». 

UT 4 VKT©iafD«C&Wr« >b©-?»-5*^B© 

[9e^©imi?a:iK^l 

[000 1] 

m.fkiiLmsm'^m *^?gtt«*»B®^»:!5F&cH 

U, cm'/V • setJ;, M*L.< (i 1 0 c m»/ 

5?X3'&fflV»&»ta**i^B (KT> TFT-LCDt 
[0002] 

[«£*©««] H4tt±ETFT-LCD©«lifi&K9B 

■rsfc*©a-rfer), 4 Ui«i&ttS«4 OJitc-rhU 

frftfcy- h ^-o 4 3 *ta[»iS89:sn, «»*««© 

#?iJ«{Cx-*'7'f>4 4*t1g»iBK;SnTl^.5. ±S 
y- h7<>4 3 >4 4 t©5!S8Pi)-fC 

30 tt, «EI(ih9>-:?X3' (KT, TFTtKE-r-B. ) 4 
2 *tEB$n. H l"f >«a4 2 a tt±Elii^«ffi 
A\\Z.WSt^nX\^^, *fe> eETFT4 2©y— he 

a 4 2 b »rtt±Ey- h > 4 3 *tS5«i3 n, kt f 

T 4 2 ©y-X««4 2 c Ctt5*-3'7'f >4 4*«»tt 

snxvj?.. )&;:te. c:©0T?tt0s%UTVi!feVi*^ ±E 

[0 0 0 3] r®J;'5J5:«l!!E®TFT-LCD©Kf!i:;^ 
SCOtiTtt, «S|^«iRfiiBa6 0 - 5 9 3 8 9^^«»C 

[0 0 04] y- h ^-f >4 3 ictt)Bj*:/^;vxJK®^* 
i*t9i»isn. c:n6®-'x;i'Xt|g«8L/T7'-3' 
9-f >4 4ICPI««#5 2*»A^JSn*. CCCIiTF 
T4 2ttn-chS!T*0» ^Sm^ 5 1 *t:/9X (H 
t'^^^W fc;a:StTFT4 l®5^-*':^;i/ttWffl«ffi, BP 
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(3) 

3 

[0 0 0 5] tC^-V. TFT-LCD©ttlBi!lI^tU 

3igi^&[^i±$-a-, Hts©«)Kai'ffc;*fT5fc*ic, tft 

<;^0-:=)t3*-5. ±fBTFT-LCD©tttB«il^ 
tC«. ±)S©TFT©-9-'fX*e/h»C#5, y-hfi©« 

CO 0 0 6] 

CD©aiB»!R)»CieHUT, TFTtCPPlDSn*«£E© 

V»iJt*fl:««*fflV>«t, TFT©:t>««{*»:*:*<flSt 

n, :&l5©3tmiSg^*t^<!^Si:V>'5fiJ;^***«.*^ ^ 

7««ttH6lC*-rJ;5CTFT©y-X, HW>ra 

jcBiim$nsSEE*vjN$m5£i^ii>-r-5'b©T*o, z. 

©fc»TFT'v©BIilO«ffi©ffi«**»)St?S:-3TV>S. 
[0 0 0 7] TFT©y-hfi©«^Rt^y— h 

ie»iie©»K<ba:> TFTig^tcBiJn^nss^^** 

)^5 2:V)5|ilS<b»-&. z:©J:5;&ttl!^3lft©«ftlicft^ 

5iS*t>, TFT©v-x. Hw^raicBJfti^nsm 
)EES/^S<•r■5^:tfc*06«sn*fc^^>. TFT*^ 

[0 0 0 81 3 y-XSa^y- hm«JS:t*©A' 
at©«fi:IHc^O, H*«ffi©x>v-:^8S»C«5ttS*9cSi 

^j'^©BBi*3**an, m^^^^^i&^'tctiim^nxii 

0. «^;il»J«fBi¥4 - 3 2 3 6 2 4^4i«JCtt. -«» 
flS©RW»C*V»TIl©«*'FA»Ct3ViTE>£anTti 

5. ::©i5;te«*TA'bTFT©y-x, HU"f>ra 
'v©BJjD«E©««»cJ:oefe«Tfr2>"b©'c*o. ±e 

TFT 91iattE©fiMH: Z.o>i:^ ttm&lz^^^Sbft 

[0 0 0 91 *56Wtt, ±ffi©J;5*WB^^&«Pft-r«> 
fc86lC!ft*nfc'b©-C, lB*««tx-i'9'f VtWW 
»C8Sa!SnfcTFT©y— X. H W-f >W'^©WlJ^mffi 
S*MWIC<S«UT. T¥T<0:tynm. r3*0TFT 
:t7^©U-i^«8SE©e«. SC^TFT3K^^©m«itt© SO 



«pM¥8- 1 7 9 7 3 0 

hiiiXt. cniCJ;07'-rx:^W©«^#tt»:t/-?-© 
6«»g«tt * S 6 fc«nfc fe © t Tf^ ««^i^fi©KS!i 

[0 0 1 01 

mmim^t^rzi!b<D^m] ^<D^mzm^»^mm 

itmmh^>z?7,i', f$immh^>i?7.i'\z^<ommm 
^sfti&rsfc*©is»:©y-h^'f>. Rr;fK»Kh 

T F TT £ffl^fcS*^BS:ffiS|-r-5:t»jtT*^. 
lAir'-h^'f >\Z\i^<DXfjm^tVX. mmt!th7> 

b, m'f—^y^ >\z\t^<Dxtimm:vx. m»^^ 
[0 0 11] :i©%q^i:|^.5«^illB©Kf!r:&j£». « 

K»K h 7 >':^7sif\z^<Dmmmn^m^r^itib 
TKH3fi«aic®«e^««*i&-r«fcii6fflifi»©7^-5' 

^'f >Si»»ttStR±lCEKLT;te«.TF T7 W-f Srffif 
\t^(DXt)mmiVX. ^i?Kh5>v'X^<&:t>«l8 

iii«S^lc«F#-r-5H«M^©KM**. S*>/^;i^X© 
KWK*ttiB««^K«F#L'JS:V»lfH»«^©Kra<fc 

let 0 ±ss«*<^3n«.. 
[0 0 12] zL<o^m\t±.^0i^&9omm:smiz^^'> 

T, WE7*-i'©^©H»e#KIBHClOTa:t>/"?;i'X© 

*n, my'-s^mno. Kizj«D5"f5>i^ifr©-«fi 

0, Kx-^'<i^©, mi©»!W©t9©m2©ilW®- 
8S7?», Kx-5'<i^©U"^;l'*«-««EEt;/S:<5*5fc 

[0 0 1 31 zo^mt±is^&m<omwi:»mz^\-> 

X. i9C-5£SBES, H«#^W"^JV©«:»cfflt»/hffi 

[0 0 1 41 :L<D^m\t±t^^mn<omWi:»m\z^\>^ 
X. ttr82«st©y-h9-f >c«. RSST-sy-h^-f 

>*lt-5:t>/"«;WX©A*«fIBMIH*t 1 tt SK±t*«. 
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s 

[0 0 15] c(D^m}t±f^^mmomn:fsmz:^\,^ 
[0 0 16] z:ommt±m^^mmomwi:»mz^\,^ 

[0 0 17] j:(DS5?gtt±IB«*^BroKii;^ffilc*5Vi 

[0 0 18] 

[0 0 19] Z<orctt). »8a h 5^ ^v^X^' t 

m&i>^:k^^^^mi*^tin'&m^^rzm'^iz, tft©:^^ 

fiiK*»:fct!r<J&::?Tb*5©**|l«fr*Ci*s-C€r, T 
FT(Z):4-7«Sg©li±*ai;l-r)-0, :t>f&m<OmiZtZ^ 

[0 0 2 01 TFTlR^K:HIlP$n*«»5Sfi*« 

5ifi«tc<£«$n«fc«), KTFT©y-MeiBiB*'\ 
o=^^-v u 7aA^-5-©tai:«it8i&aisJUr>tp, tft© 

TITS. 

[0 0 2 1] ±ETFT*^'s®BJllO«E©SI 
J;SH3fl«a©X5' $^«8»C:felt*ttSiJ^^©El6l©atl 

[0 0 2 2] e:©«wcfeViT«. »mhy>z^7.^^ 
mmivx, mm^m\zm^■t^mfk^^<o^mfi, m 
^&AA-r«J;5fci,fc©Tf> i»«h7>-:?x5'icB«in 

[0 0 2 3] C©5IWICfcVJTtt, x-^'7-f>fcB«in 
tttS/htt©»a«*IB«fr«.J;5lctft:©T, fiBlK 



(4) #ffiiF8-1 7 9 7 3 0 

[0 0 24] 

[*JfiW] ^t. *%eg©s*JSinc-^v»T-€-©«i^s 

[0 0 2 5] »Mh7>>?X^&:ft>UTIiiSI 

T, iB«^s^tc^#-r^)H»fi^©Kra*«y- h 9-^ > 
©i^tiESiiffl (^>/"?;i'XKiB) \z^ifoz>n^tm^ifi 

1 ^aEMrartTH»^^©ixpfl>i)tiaiSfe«^ic^-^L;iS:t.> 

10 *H«^^®KM±0Mti7'-^'«^&A*-r«)J:5fc 
n:fcT F TSg^'<.©^lBI«ffi*«^»Cfi«-r* 

c:t*tT^s>b©T*-5. 

[0 0 2 6] fiCfJ^ro^MBSe 0-5 9 3 8 9 

€:®«-r^&*. KH5-rA'|5lK®m*ffl»C. A?SfC^ 

y^^wtn> v'-^WE^^mzm-h-r^m\z. mx^ 
y^<ommiz^ou. H^-f Ai5i»®ta:<jsjii«0f3£®is:m 
a? mttcsittUT. fti^*^jt®mjBEU'^;nc»:s*T?ift 

«-rsJ;3ltLfct)®*tH^$nTH-5. fllA^lC, C® 
<fc 5 ;^«(£® H 9-f /N'lHlKJC J; D •X— rJ' >5£«B16-r 
Si:, x-^'^-f >»Cpi«^^W^;U£t^©t|£EW'<^;i' 

[0 0 2 71 il©4ifflS«®aWtt. 

»Ci£5.iis/Ma®«^»ttt«$-&-5"b®-e, zLommm^ 

J» [0 0 2 8] ii®J:5;feCt*>6. c®4«IE«®ailf 

M^®Kra«*«lcSV>fe®-C*-5tm>t, *5S?^®<J: 
7'-^'e^t^c*^t5*H«^^®KK5£^;S:<t 
^2 0/t— fe>h£4±tbTV»«'b®ttta;a:0, x- 
^' ^-f > tHlK«ffi t ©KtcS^lSSnfcT F TKI^® 

[0 0 2 91 1t»¥5 - 1 3 3 2 0#»«fctt. 

•?h*)i7 7.mzsis^tiftm»i<ommnmt, mmmn 
atx-^»»st»»:j''f5>i^«t®McaiKsnfc 

Sn5x-^«^®*7l^-A«iraiC{f:jO«ra. :p*0 
tc*itt5x-^'M^®S'h*^ffl«iB5«, *^':3 17^- 

Vs c:nK*o«^/^^->®5ijafi«». tJ*DS* 

[0 0 3 0] c:®^fflSB«®8!tS«^<^gB®K!ft;5r 
^T?tt. Kt^±«IMC*0X'rs'5^>5'jji^'v®Wl)nS 
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7 

t u xwLVtit t>©-e, *5ew© a ^ i: i itwm 

#TFT5fl^'vo8Jlp«E*^tfi«-r52:^: 
[0 0 3 11 -€•*)-€■ "b. J:<D4i«iB«©«fi«fl^^« 

es-rscttcj;?), Ki»»ie®TFT*fflv»&«^©u 

-i'msgrop.m TFTo-y-i-xjg/hRtxy-hieigkK 

ii|#tt??ltt::-€-©«d5. ««*«a;ft*t)©-c» 

•5. 

[0 0 3 21 SAT. 2|E»?B©*M«Jc:3»r>TBi?«-r«. 
to 0 3 31 HI tt*«ga©-^J6«»CJ;«Ti77=-wr/' 

■7 h u i5';^s!©?ecs^^^B©Ki((:^^&siwr-5;tje) 
^m^<r>m&. Mt^ix@[«^©3i^±*tDxr/At.T*t 

S%Sa«, H4fc:^-rt)aE©"t)©i:ra— ©«jfii:;a:oT 

[0 0 341 H(C*V»T. 1 0 tt±ffi5*— ^-f > 4 4 

Ktt, H«^^lc^#-r«ii«m-^ 1 la. 1 1 b©K 
MTiit, H«*^C«#b;feVi|fai*<g^l 2©Km 

(0 0 3 51 2©KW'C©e^W'^;Hi 
-«T?*D, ®»e^l 1 a, 1 1 bKWk:*Vt«.«^ 

W'^;U©g>Cffla:S/he©*W<Bi:^oTV»S. J:©ti 
Mfl[«, JKft«S«e©«^, H«5^-^'*t5SE«£«ffi: 

*ifi«!iTtt. i8«i«<*i 1 a. \ ih iiim^mm 2 

tW^rait (Tn :T,j) tt. #51 : 1 tlfttsT^O, 
^-9 mm 0 ©tl^THIftii^ 1 la, 11 b*<i&*-5 
«^tt5 0Xt^oTV><&. C©tt-&W:/h*V>»ai!, T 
FT©V-X, HV"f >ra«cWlBI*n-5Sffi*^<£«S 

FT©^>IB* («SUKl!iae:/!7) jW«<. HOx-^'* 
ft«f lc^«-r 5 ©ir j&5;ft^|B]*tfi < Tav>«&ictt, 
Til/ (Tii+Tu) -C«*n-5^MJtSr5 OXJcD/Jv 

[0 0 3 6] 1 3tty-h7-f >4 3irB)i)nsn 

17, TFT4 lS3f>r4&*© 



(5) ^H^PS-l 7 9 7 30 

8 

i3a©KMTijtt, T'-i'mmQommmm I 

a. 1 1 b©KWta*-3TVi-5. i #B©y- 

h^-f >CRJira$n«>y— hM#©^w^;i'X 13a 
(1 + 1) »B®y-h9'f >»cBJiiD;sn«y-h 

^#©:t>A;i'X 13a t©raCtt. y- h 7-1* >fcJ: 

SM^t©SM©fi^•«#«:bT. :t>/'«;p;^©^KWra 

Rl 4*taitT*0, *^Jfi«f9Ttt, :t>A;i'X©KW 

Ti3*t7/tSTfe^©jc*fu R^-rsy-h^'f >ra 

T©:t>/^;PX©^ffi«MR|l 4©g$TM»44MSt 

©^^$aRr;TFT©iti6^s:#itb. «j[fifl:fntf 
)V7.<Dmmmm 1 4 ©6$ tm b^j^ < t fe 1 ^ s £a± 

[0 0 3 71 02tt, ±E7*-5'«#Sr#-5fc«6©5'- 
3'H7-fn©#|^WSriftl«-r-5&«>©HT?*0, 
-f/t©. ir)©7'-^'9-1'> (ft«f) fc>fcfiSrr-5ffl*SS 
©|lIK«l(K&^LTViS. 

[0 0 3 81 HtC*V>T, C lttia»5*-:5'VP©AA 

1J-C2©-«*i^iK$nT43D, SfcK3>5^>-y-C2 
©— «», ffl*/X'y7TBF*«|J«-r<&h9>5?X3'© 

y-htSEiRsnTVi*. ji©ai*/NV7rBF©A:^ 

$S (Rh7>i?X^'©y-H B, X-f 5/5^S2S^hU 

ffl (Sh9>-:^x:J'©v— X) tt, x-f yg'sssirt-u 

T±I2-)£«EEV c fcS5itt$nTV^5. 
50 [0 0 3 9] dCr, ±Eta*As»7yBFttA*m^ 

*fc±EX-fy5=-S2ttW««^P2T?fil«$ 
n, mA/ts>7rBFS:t>*7««l-r«t>©T. 

li*. ±ffix-fs/g^s3B««m^P3-e«t«$n, :t 

t> ©-e. j: ©-ffi«£E V c ©fittH«5*-i' V p ©«* 

«ttS/hfll©«fra<B»cK«:§tnTVi2.. ;&*5, ±IBa> 
x>1}-C2©<fi«lltt««;Sn. ±Ea:^/t5/7rBF© 

•5. 

[0 0 4 0] z:0i^^i3mi&<r>mi3t&^^t^Y7^n 

«x-3'VPB, tiffiim^Piic*Dx-f tyg^s lS:rt• 
^T*-;^H3>x>■t^c2^c<Ejal$n. m-h)^vyr 

BF*jSoTx-3'7'f >LD'stU:ft3n-5. C:©«f, 
±EX-fs/5^S2. S3tt-tn-en««l<i#P2, P3 

[0 0 4 1] :>*0. H3fc^T±E«!l««#Pl. P 
SO 2. P3©^'-<5>irg:-^-hj5»6^j.35>sj:5fc. Mff 
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(6) 

9 

Vci:;a-5. -eUT, «!|«I©^P 3*i:t7 U'^JUC^S::? 
(0 0 4 21 H3®«^W^t^^P 1~P3 tHlfc^-r5* 

1 0 t0Mf^mm\t, y'-^mn i o ommm 

^1 1 a, 11 bOKWTiiB, H3-e«!l««^P 3*t 

[0 0 4 3] C©J:5C*S?Jfi«!nf«. TFT4 2&:ft- 
bTH3l«ffi4 irS^SnfcT^-^^-f >4 4{r. 
©X^fi^tUT, H«^*lC«#-r<5H«M# 1 1 20 
a, 11 bCDKm«t|!^«>-&^m6(i«^AS|!E4a5 0/X— i: 
> hKTT*«x-^e^ 1 0 S:A;^-r^ i 5 tCbfc© 
Hifl«a4 1 t5^-^'7-f>4 4toraK:SiRSn 
fcTFT4 2©V— :X4 2 c. H H" > 4 2 a W'vOHI 

[0 0 4 4] z:<Olttb. TFT4 2®«ld£*J«i;UT. 
jj* U -> U 3 y^JV^ T X -> U 3 > J: D^Hrffi** 

:*:#<;S:oTL*-5©*#l)SfrsC:t**r€E, TFT© 

^7eis©Ji:fesai^-r>-=>, :t>nm(oia±iz^K>Mm ao 

[0 0 4 5] TFT4 2lCBIlra3n-5mif^*i 

SiaWICfi«SnSfc«>v RTFT©y-h«ili:K1"s 

©^^'^uTaA-^oiaRW^swiwibTDt?, tft© 

[0 0 4 61 a sir, ±ETFT4 2'v©HlllDmEE©* 

S«;fifi«»t<fcO, y-h^-f >4 S^V-X^-f >4 
4 2:HI^SS4 1 ^©««):M(CJ:^!BS;i««4 1 0:s.v 

i?a8fc*jt*»ts^^^©Ei^©an*aft-r«c:t*tr 

»tS7*-f X:/W'f©«^!|*tt«l$]±T^5i:t'fe 
J:DS»iN(ct>ft:<6-e©@ISi$©||IJ$«mfig^A: 

[0 0 4 71 ±K®J:5IC5*-3'©^1 Olr*tt 
5ia««^l la, 11 b*<tS«i)«^fWW»J^*i«*a5 

*«*««Cfi<ja:D. ffl*Ay7r©fi<Btt)i«l^±-r* 

[0 0 4 81 T^-^'m^l 0©|fH»m^l 2 



^M¥8- 1 7 9 7 3 0 

10 

W'<;w©s*ii t jB/hflt©e«*iBfflfc«jt-r«± 5 1: 

L.fc©-e. #Hi^mffilC»|£:-r-5TFT's©^l)oe)E 
Sr, -£-©tf6'Q€S:«S*«l>tr)Offi«r-5J:t*iT^.& 

[0 0 4 9] ;**5, IMf—S' K^'f /t©|BiKfllfltSaf 

±iH^i80«©fe©fcisens-b©Ttt!&<, mx\t. m 
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